Aims: To evaluate the relation between an indicator of cumulative exposure to triallate and selected measures of neurological function, including nerve conduction, the prevalence of certain neurological deficits as determined by a medical examination, and vibration perception threshold testing in workers at a pesticide manufacturing plant. Methods: Subjects were 50 workers with high estimated triallate exposure (''high triallate'' group) and 50 workers with no or low triallate exposure (''no/low triallate'' group). Industrial hygienists used existing work histories and personal knowledge of plant operations to develop a triallate score. In-person interviews elicited information on past medical history and on occupational and non-occupational exposures. A neurologist carried out nerve conduction tests of the sural and the peroneal nerves, a standardised neurological examination, and vibration sensation testing. Results: Differences between the high and the no/low triallate groups were minimal for all but one of the six nerve conduction tests, for the prevalence of neurological abnormalities, and for vibration sensation perception. The high triallate group had lower mean sural nerve peak amplitude than the no/low triallate group (11.7 v 15.2 mV, p = 0.03). This difference was reduced when adjusted for other potential risk factors (12.5 v 14.5 mV, p = 0.25) and was not associated with cumulative triallate score. We also noted several associations between factors other than triallate and nerve conduction measures.
T riallate (S-2, 3, 3, trichloroallyl diisopropyl thiocarbamate) is the active ingredient in several preemergent herbicides. Toxicological research has shown neurological abnormalities among rats fed very high repeated doses of triallate. [1] [2] [3] These included axonal and myelin degeneration in the gracilus tract of the spinal cord at 500 ppm; axonal and myelin degeneration in the gracilus tract and in the sural, sciatic, and tibial nerves, and functional behavioural changes at 2000 ppm; and behavioural changes associated with axonal degeneration in the brain stem (medial longitudinal fasicilus and the facial motor nerve) at 6000 ppm. Decreased body weight gain or a loss in body weight occurred at all dose levels.
The specific regions of the peripheral and central nervous systems affected in rats in high dose studies are present in humans and have similar functions. In humans, axonal degeneration of peripheral nerves in the lower limbs would cause muscle weakness and sensory deficits of lower extremities. Axonal degeneration in the spinal cord, brain stem, and cerebellum would result in disturbances of coordination (eye, extremities), proprioception (awareness of body position in space), vibration sensation, gait, and balance. Degenerated axons in the trigeminal and facial cranial nerves would produce impaired sensation over the face and weakness of facial muscles, respectively.
Neurological health has not been assessed in people who work with triallate. The present study of triallate formulation workers evaluated the relation between neurological function and an indicator of cumulative exposure to triallate, as well as certain personal attributes, lifestyle factors, medical conditions, and occupational exposure to agents other than triallate.
METHODS

Plant operations
The study plant opened in 1961 as an anhydrous ammonia storage terminal. Its primary operations have been the manufacture, formulation, and packaging of herbicide ingredients or herbicides and the production of plastics. Current operations include the formulation of triallate, the production and formulation of acetanilide herbicides, and the production of glyphosate.
Triallate is formulated and packaged in annual campaigns that last approximately three months. Liquid formulation of triallate began around 1970, and granular formulation began in 1972. In liquid formulation, triallate is mixed with aromatic solvents (mainly trimethyl benzenes, xylenes, or cumene), emulsifiers, and antifoaming agents in outdoor closed blend tanks. The finished product is packaged in plastic jugs or drummed. In granular formulation, triallate is admixed directly onto clay. Clay granules undergo screening and then are preheated in a closed rotary mixer to remove excess moisture. Triallate is then fine sprayed onto the clay granules, and the granular triallate product is bagged. Formulation was always conducted in closed systems, but packaging evolved over time from manual to automated systems.
Diallate (S-(2,3-dichloroallyl) diisopropyl-thiocarbamate), structurally similar to triallate, was the original thiocarbamate herbicide active ingredient formulated at the plant. Diallate liquid and granular formulation began in 1969, diminished after 1976, and ceased in 1986, due in part to concerns about its potential carcinogenicity.
Design and study base The study was cross-sectional and was designed to determine if there were any chronic neurological effects of cumulative exposure to triallate. Eligible subjects were men and women who were hired during or after 1976; had worked for at least one year at the plant; had employee records that contained information on birth date, gender, race, and plant employment dates; had work histories adequate for estimating exposure to triallate; were working at the plant as of 15 December 2000 (the date when study subjects were identified), or were retired, alive as of 15 December 2000, and living within a radius of about 20 miles of the plant; and were not pregnant at the time of testing.
The one year duration of employment criterion was necessary because assignments in triallate formulation and packaging during the annual three month campaigns were not recorded in employees' work histories. We excluded employees who were hired before 1976 because the paucity of information on diallate operations made it difficult to estimate exposure to this agent and because we wished to minimise its potential to confound relations between triallate and neurological function.
Databases developed for previous epidemiological investigations of plant workers [4] [5] [6] contained information on 2781 workers ever employed at the plant from 1961 to 1999. Of these, 349 were eligible, and 2432 were ineligible, due to employment for less than one year (n = 579), insufficient work history to determine triallate exposure score (n = 161), having been hired before 1976 (n = 1239), being deceased (n = 39), or having separated from employment at the plant during or before 2000 (n = 414).
The 349 eligible subjects had a median age of 41 years and had worked at the plant for a median of 8.0 years as of 1 January 2001; 73% were hourly, and 34% had not worked with triallate. The 414 employees who were otherwise eligible but had separated without retiring had a median age of 42 years and had worked at the plant for a median of 3.0 years as of 1 January 2001; 57% were hourly, and 50% had not worked with triallate.
Exposure estimation
To develop a cumulative triallate score for each of the 349 eligible employees, we first identified from the work histories of eligible employees 403 unique calendar year specific combinations of department/location/job title and compiled a job-exposure matrix (JEM). Each department consisted of a group of common processes. Locations were specific areas within a department. Using information on current and past triallate operations and on jobs and tasks within each operation, an industrial hygienist with several years of experience at the plant specified a total of 34 ''occupational exposure categories'' (OECs), each of which consisted of operations that were similar with regard to work activities and potential exposure to triallate. In some OECs, all job titles had similar exposure potential, whereas in other OECs, exposure potential varied among jobs. The industrial hygienist assigned a level of potential triallate intensity (high = 1.0, moderate = 0.3, low = 0.1, none = 0) to each OEC/job/calendar year combination and specified the appropriate OEC for each department/location/ job/year combination in the JEM. We used this information to assign a triallate intensity level to each combination in the JEM, linked the JEMs to subjects' work histories, and computed each subject's cumulative triallate score. To do this, we multiplied the days spent in each department/ location/job/calendar year combination by the intensity level for that combination and summed over all combinations in the subject's work history. The resulting score is a crude indicator, rather than a quantitative measure, of a subject's actual cumulative triallate exposure.
Subject selection
From the 349 eligible employees, we selected 50 with the highest triallate scores and 50 with no exposure or low scores. We chose a study size of 100 subjects to enable us to detect a clinically meaningful difference in mean sural nerve amplitude between the exposed and the unexposed groups. Power calculations, based on published data on sural nerve conduction amplitude means, 7 8 indicated that a study of 50 exposed and 50 unexposed subjects would have 80% power to detect a statistically significant 20-25% difference between the exposed and the unexposed subjects. This is a reasonable estimate based on the wide variation of sural nerve amplitude in normal subjects of about 30-40% from the mean, making differences between exposed and unexposed subjects to be clinically meaningful beyond 40%. [7] [8] [9] We ranked all 349 eligible employees according to their cumulative triallate score. To choose the high triallate group, we first specified two subgroups, one consisting of employees hired from 1976 to 1985 and the other consisting of employees hired after 1985, and selected the 25 subjects with the highest triallate scores in each subgroup. We then stratified these subjects by age (20-29, 30-39, 40-49, 50-59) and gender and determined the number in each stratum.
To choose the two no/low triallate groups, we stratified the remaining 299 subjects by hire year (1976-85, after 1985) , age, and gender. We ranked all subjects within each of the 16 strata by their cumulative triallate score and within each stratum selected from among those with the lowest scores the same number as in the corresponding stratum of subjects in the high triallate group.
Of the 100 subjects initially selected, 91% participated. Non-participants included three in the high and six in the no/ low triallate groups. We excluded three participants. One was pregnant (high triallate group, hired after 1985), another terminated before neurological testing began (high triallate group, hired after 1985), and the third subject (high triallate group, hired in 1976 to 1985) had no matching low score subject in the same age group. The latter subject was one of four retirees among the 349 eligible subjects. We selected 12 replacement subjects with the next highest (high triallate group) or next lowest (no/low triallate group) cumulative triallate score within the same year of hire group and age/ gender stratum. N The results of this study will provide the regulatory agencies, particularly the PSD, the necessary information to evaluate the registration of this compound.
Main messages
N The results of this cross-sectional study among workers at a pesticide manufacturing plant were consistent with the absence of an association between an indicator of cumulative exposure to triallate and selected measures of neurological function, including nerve conduction, the prevalence of certain neurological deficits as determined by a medical examination, and vibration perception threshold testing.
Interviews Plant management informed workers about the study. Subsequent recruitment letters invited subjects to participate in an interview and examination, conducted at an off-site medical office. We obtained written informed consent at the time of the subjects' appointments. Participants were paid $125 when they arrived for their appointment, regardless of their decision to participate.
One research assistant, who was not aware of subjects' triallate score, conducted all interviews in person. The questionnaire asked about past medical history, certain non-occupational exposures, and exposures in plant and non-plant jobs. The research assistant obtained information on plant exposures towards the end of the interview, after obtaining information on neurological status and nonoccupational factors. We did not obtain medical records to confirm self reported diagnoses. Data on plant exposures other than triallate were based on self reports.
Tests and examinations
Nerve conduction tests evaluated the function of sural and peroneal nerves in one lower extremity. The sural nerve conduction test evaluated the sensory component of the sural nerve at the calf to obtain the sural nerve amplitude, the peak-to-peak amplitude, and the velocity. The peroneal nerve test evaluated the motor component of the common peroneal nerve at the ankle and at the fibular neck to obtain the amplitude at the ankle, the amplitude at the fibular neck, and the velocity. A single neurologist (NLR), who did not know subjects' triallate score, conducted all tests using percutaneous stimulation and made paper recordings of all results, using the TECA Synergy notebook (Oxford Instruments Medical, Inc., Hawthorne, NY). Normal values for the nerve conduction measures were taken from standard published norms. [7] [8] [9] Vibration threshold perception testing evaluated the integrity of the gracilus tract. The neurologist performed vibration perception tests on the great toe and index finger on one side of the body by the ''two alternative forced choice procedure'', 10 11 using the Vibraton II (Physiotemp Instruments, Inc., Cifton, NJ) equipment.
The neurologist assessed each subject's clinical neurological status according to a set of clinical signs. We classified a subject as abnormal if he/she had an abnormality of peripheral nerve function, proprioception, cranial nerve function, or vestibulocerebellar function. We considered each category as abnormal if any one component within that category was abnormal, or normal if all components within that category were normal. For example, we rated proprioception as abnormal if any one of its components (sense of position, passive movement, vibration, or two point discrimination). The neurologist also determined each subject's mental status, weight, height, and blood pressure before the start of the neurological examination and nerve conduction testing. Mental function was assessed using the short test of mental status. 12 13 Institutional Review Board (IRB) The study underwent a full review by the IRB of the University of Alabama at Birmingham.
Analysis
For the continuous outcome variables, including nerve conduction test and vibrometry values, we used t tests to assess differences in means between the high and no/low triallate groups, without adjusting for potential confounding factors, and we used analysis of covariance to examine differences in means, adjusted for potential confounders. We also compared the means of sural and peroneal nerve conduction test values among four triallate score categories (zero, 15-,525, 525-,3834, and 3834-8728), with cut-points corresponding to tertiles of scores greater than zero among all subjects. We compared the prevalence of neurological abnormalities between the high and the no/low triallate groups using the prevalence odds ratio (POR) with its corresponding 95% confidence interval (CI). We used exact logistic regression procedures to adjust for other risk factors. We included a potential risk factor other than triallate in a logistic regression model if there was moderate association in either direction (positive or inverse) between the risk factor and the prevalence of a neurological abnormality (that is, POR of >2.0 or (0.5) and if at least two subjects exposed to the risk factor had an abnormality.
RESULTS
Of the 100 subjects, 72 were men and 28 were women (table 1). Within period of hire categories, the high and the no/low triallate group were equally distributed by 10 year age category and by gender. All subjects were active employees. The high and no/low triallate groups had similar year of hire distributions. The high triallate group had a higher proportion of hourly subjects (94% v 62%) and a lower proportion of salaried subjects (6% v 38%) than the no/low triallate group. The median duration of employment was 13.1 years for the high and 9.0 years for the no/low triallate group. Subjects hired in 1976-85 were older (median 44 years) and tended to be long term workers (median duration of employment, 20.3 years; range 7.4-24), than subjects hired after 1985 who were relatively younger (median 35 years), shorter term workers (median 3.1 years; range 1.0-11). The median cumulative triallate score was 0 for the no/low score group and 2576 for the high score group. The median score of the high triallate group hired in 1976-85 was nearly seven times higher than that of the high triallate group hired after 1985 (4824 v 714). One subject in the no/low triallate group hired in 1976-85 had a score that overlapped with those of the high triallate group hired after 1985.
Nerve conduction tests
Analyses of nerve conduction tests excluded six test values of three subjects in the high triallate group. Three sural nerve and one peroneal nerve amplitude at the fibular neck test results of one subject were unsatisfactory because the subject was obese (body mass index (BMI), 48.1) and had oedema over both the stimulation and the recording sites. Two subjects had an abnormal result for peroneal nerve amplitude at the ankle but had concomitant normal peroneal nerve amplitude at the fibular neck. The finding of proximal stimulation at the fibular head resulting in larger (rather than smaller) amplitude than distal stimulation suggests that the integrity of the peroneal nerve is intact throughout its length and that the lower amplitude obtained with ankle stimulation is due to either a technical problem or an anomalous course of the nerve. Thus, for these two subjects, we retained the test values for the peroneal nerve amplitude at the fibular neck.
The high triallate group had a statistically significantly lower mean sural nerve peak amplitude than the no/low triallate group (11.7 mV v 15.2 mV, p = 0.03) (table 2). A difference occurred both among subjects hired in 1976-85 (11.8 mV v 14.4 mV, p = 0.31) and among subjects hired after 1985 (11.6 mV v 16.0 mV, p = 0.04). For the other two sural nerve tests and for the three peroneal nerve tests, differences between the mean values of the high and the no/low triallate groups were small.
The median age of subjects in the four triallate score groups (zero, 15-,525, 525-,3834, 3834-8728) were 40, 43, 38, and 43 years, respectively. Subjects in the highest triallate score group tended to have mean and median nerve conduction values that were less than those of subjects in the lowest triallate score group, but the differences were small, and there was no consistent trend of decreasing mean nerve conduction test values with increasing score (table 3) . Adjustment for age reduced the differences in the mean nerve conduction values between the highest and lowest triallate score groups. For example, without adjusting for age, the highest triallate score group had a mean sural nerve peak amplitude that was 2.8 mV lower than the mean sural nerve peak amplitude in the lowest triallate score group. Adjustment for age diminished this difference to 1.8 mV.
Factors other than triallate that were associated inversely with mean sural nerve peak amplitude were cervical disc disorder, back injury, and self reported exposure to plant herbicides other than triallate (table 4). The difference in mean sural nerve peak amplitude between the no/low and the high triallate groups was reduced in magnitude when adjusted for these three factors (no/low triallate, 14.5 mV; high triallate, 12.5 mV; p = 0.25). Multivariable modelling indicated that sural nerve peak amplitude was not associated with triallate scores treated dichotomously (no/low, high) (b coefficient = +0.00, p = 0.93) or as a continuous variable (b coefficient = 20.00, p = 0.55). Triallate scores also were not associated with any other set of nerve conduction test values.
Analysis of mean values of other nerve conduction tests (table 4) found that sural nerve peak-to-peak amplitude was lower in heavier (BMI >30 kg weight/m 2 height) than in lighter (BMI ,30 kg/m 2 ) subjects and in subjects exposed to solvents in jobs prior to employment at the plant. Peroneal nerve amplitude at the ankle was lower in subjects with a family history of neurological disease, a high alcohol consumption, and self reported exposure to herbicides other than triallate at the plant than in subjects without each of these attributes. Peroneal nerve amplitude at the fibular neck was lower in subjects with a family history of neurological disease and exposure to herbicides other than triallate than in subjects without each of these attributes. Peroneal nerve amplitude at the fibular neck was higher in subjects with a history of fracture compared to those without a history of fracture. Peroneal nerve velocity was lower in subjects over 40 years of age and in smokers compared to non-smokers.
Neurological examination
Ten subjects had an abnormality identified by the neurologist's examination. Six of the cases were in the high triallate group, and four in the no/low triallate group. The six cases in the high triallate group had: (1) sensorineural type of hearing loss, right ear (onset unknown) and left facial paralysis following Bell's palsy (onset, one year before examination); (2) sensorineural type of hearing loss, right ear, present since childhood; (3) mild conductive type of hearing loss, left ear (onset unknown); (4) mild conductive type of hearing loss, left ear (onset unknown); (5) tremors in both upper extremities, present since childhood; and (6) radiculopathy of the first sacral segment following back injury resulting in lumbar disc prolapse, present since 1993. The four cases in the no/low triallate group had: (1) peripheral neuropathy (onset unknown); (2) peripheral neuropathy, multiple deficits after sciatica diagnosed in 1980; (3) loss of vibration sensation in lower extremity (onset unknown); and (4) tremor in left upper extremity (onset unknown). *Rehired and active at the time of the study. ÀOnly one subject in the no/low triallate group had a cumulative triallate score .443 (the lowest score of any subject in the high triallate group).
The crude POR was 1.6 (CI 0.4 to 5.9) for any abnormality (data not presented in a table). Ten risk factors qualified for inclusion in multivariable analysis: height, urinary tract infection, cervical disk disorder, back injury, smoking, alcohol use, recreational drug use, lead used in hobby, plant herbicides other than triallate, and plant industrial adhesives. Models that included triallate and one of each of these risk factors indicated that height, urinary tract infection, cervical disk disorder, recreational drugs, and alcohol use were weakly to moderately associated with neurological abnormality but had no impact on the POR for triallate. Adjustment for each of the other five factors (smoking, plant industrial adhesives, lead used in hobbies, plant herbicides other than triallate, and back injury) yielded a triallate POR that was slightly lower than the crude POR. In a multivariable model that included these five variables and triallate (high v low), the POR was 0.6 (CI 0.1 to 4.1) for triallate, 6.1 (CI 0.9 to 74.7) for smoking, 2.6 (CI 0.3 to 17.0) for plant industrial adhesives, 5.0 (CI 0.7 to 40.3 for lead used in hobbies), 1.6 (CI 0.2 to 79.3) for plant herbicides, and 1.6 (CI 0.2 to 11.7) for back injury. Results for triallate were similar when we omitted back injury from the model.
Vibration perception threshold
The high and the no/low triallate groups had similar median and mean vibration perception threshold values in both the great toe and the finger (table 5) . Only one subject, in the no/ low triallate group, had a marked reduction in vibration perception threshold, and this abnormality was limited to the great toe, with no overt signs of peripheral neuropathy.
DISCUSSION
Nerve conduction differences
Differences between the high and the no/low triallate groups were minimal for five of the six nerve conduction tests. The high triallate group had a lower mean sural nerve peak amplitude than the no/low triallate group, but several observations suggest that this difference was not due to triallate exposure. Adjustment for other potential risk factors reduced the magnitude of the association. There was no consistent trend of decreasing mean nerve conduction values with increasing triallate scores. The difference was concentrated in subjects hired after 1985. The high triallate subjects in this subgroup were relatively short term workers with a median cumulative triallate score that was about one seventh that of the median score of the high triallate group hired during 1976-85. Investigations of healthy, neurologically normal adults have shown that the lowest sural nerve peak amplitude is 30-40% below the average amplitude of the group studied, indicating a wide variation in normal subjects. [7] [8] [9] The mean sural nerve peak amplitude of the high triallate group (11.7 mV) falls within the range of 5.0-29.0 mV reported for mean sural nerve peak amplitude among unexposed subjects in other occupational epidemiological studies. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] We found no large or statistically significant differences in other nerve conduction measures between the high and the no/low triallate groups. The high triallate group's mean sural nerve peak-to-peak amplitude and velocity and peroneal nerve conduction values were within the ranges reported for unexposed subjects in other occupational epidemiological studies. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] We noted several associations between factors other than triallate and nerve conduction measures. Sural nerve peak amplitude was inversely associated with cervical disk disorder, back injury and exposure to plant herbicides other than triallate. To our knowledge, no other study has reported a relation between sural nerve peak amplitude and cervical disk disorder or previous back injury. We did not evaluate exposure to specific herbicides other than triallate at the workplace, and thus, it was not possible to attribute the observed association to any particular agent.
Our observation of an inverse association between BMI and sural nerve peak-to-peak amplitude adjusting for age, gender, and height is consistent with the results reported by Buschbacher. 24 We found that a family history of neurological disease was inversely associated with peroneal nerve amplitude at the ankle and fibular neck. Berciano et al evaluated 99 subjects who were at risk for hereditary motor and sensory neuropathy types I and II and found that marked reduction in motor nerve conduction was present early in life (2nd decade). 25 We also noted age and smoking to be inversely associated with peroneal nerve velocity. Moen et al reported that sural nerve amplitude, peroneal nerve amplitude, and peroneal nerve velocity decreased with increasing age. 18 Dyck et al reported an inverse association between sural nerve amplitude and age but found no association between smoking and nerve conduction velocity. 26 On the other hand, Husstedt et al reported that smoking was associated with a decrease in nerve conduction amplitude and velocity. 27 Our findings of a higher mean sural nerve peak-to-peak amplitude among subjects with solvent exposure and increased peroneal nerve amplitude at the ankle with a history of fracture do not appear to be biologically meaningful. Several studies of occupational groups exposed to solvents have shown reductions in sural nerve amplitude and velocity as well as peroneal nerve amplitude and velocity. 17 18 Neurological examinations The prevalence of abnormal findings on the neurological examinations was similar in the high and the no/low triallate groups, and five of the six cases in the high triallate group had a condition that was not likely to be due to occupational exposure. Three of these cases had a condition that was present before beginning employment at the plant, and two had a mild conductive type of hearing loss. Conductive hearing loss occurs as a result of conditions in the external and middle ear and not because of any damage to the nervous system. The sixth case had a sensorineural hearing loss and a unilateral Bell's palsy occurring at different points in time. Bell's palsy is the most common form of facial paralysis, and its aetiology is unknown. 28 In sum, none of the cases had findings to support neurological changes observed in rats exposed to triallate.
Vibration perception threshold
Our vibrometry and neurological examination results did not indicate any association between triallate and vibration perception threshold. As noted earlier, only one subject had a marked reduction in the vibration perception threshold. The abnormality was limited to the great toe, was not accompanied by overt signs of neuropathy, and occurred in a subject in the no/low triallate group.
Strengths and limitations
Strengths of the research included the high participation and the use of all available work history information and of objective procedures for developing triallate scores. The interviews, neurological examination, and nerve conduction tests were done by research staff who were not aware of subjects' exposure, thus minimising the potential for biased *p,0.05, two sided t test comparing mean of subjects exposed with mean of subjects unexposed to each factor. ÀRisk factors for which there was no statistically significant difference between mean values of exposed and unexposed subjects, and not displayed in the table were gender, height, urinary tract infection, gastrointestinal disorder, cervical disk disorder, carpal tunnel syndrome, slipped disk, head injury, allergic conditions, recreational drugs, lead used in hobby, herbicides or insecticides used in the home, plant exposures to solvents, industrial adhesives and exposures in jobs prior to plant employment to industrial adhesives, herbicides, insecticides. Sural nerve tests: PA, peak amplitude; PPA, peak-to-peak amplitude; VEL, velocity. 1Peroneal nerve tests: AA, amplitude, ankle; FNA, amplitude, fibular neck; VEL, velocity. measurement of the outcomes of interest. Analytical procedures adjusted for a number of possible confounding factors.
The cross-sectional design of the study imposed several limitations. Persistent neurological abnormalities could have been present before triallate exposure began. We addressed this possibility by determining the dates of onset of the abnormalities and by comparing these dates with plant hire dates. Employees who developed neurological problems might have left work before the study began. Reasons for leaving work, recorded in employment records, may not identify all cases of medical disability. However, plant records indicated that only four of 414 non-retired terminees left work because of medical disabilities, three of which were non-neurological, and one of which was a non-occupational neurological injury. Death certificates, available for 37 of the 39 decedents in the study base, indicated that only one death was due to a neurological condition, an acute seizure disorder in an employee whose triallate exposure score of 0. Other limitations included low power to detect differences between the triallate groups in neurological outcomes other than nerve conduction results, lack of quantitative exposure estimates for triallate and other agents, and lack of information on several potential risk factors such as certain ergonomic habits.
Conclusion
This study evaluated the relation between exposure to triallate in a manufacturing setting and neurological outcomes, including peripheral sensory and motor nervous system function, as measured by nerve conduction tests; neurological abnormalities, as determined by clinical examination; and vibration sensation, as assessed by vibrometry. The results were consistent with the absence of an association between triallate and these measures of neurological function. ÀTwo sided t test used to compare the unadjusted mean of the high exposure group with the unadjusted mean of the no/low exposure group; F test used to compare the adjusted mean of the high exposure group with the adjusted mean of the no/low exposure group. Adjusted for age, gender, and height using analysis of covariance.
